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[Vol. IV, No. 2 where Vh and h are defined by a broken line approximation of s. If the initial conditions of (8) defining s are changed to s(0) =So and s(0) = s0, then (9) takes the following form: *<> r x = sin ut -So cos ut -f-s -w I 5 sin a>(l -r)<ir,
w Jo which again can be expressed as a sum of sinusoids of the same frequency.
On the basis of limited experience, the following suggestions for computation seem good. If the curve is sufficiently smooth, then the term containing n\ will make a sizeable contribution; consequently the first time interval should be as small as convenient. It seems best to take A (0) =a(0). The vector polygon will obviously be simplest if ti is selected so that as many values as possible of ut, are multiples of ir.
If we had assumed ^4(0)^0, then it would follow that 1 7-1 uD = A -4(0) cos ut 2 0*»+i -Mi) sin to(/ -ti).
(» 0
If we let ik = i(tk) then it is clear that i^+i Substituting in (9) we have3
In calculating the maximum displacement, (11) would be more convenient than (9) since i could be obtained by a single integration of a(t).
A REMARK ON THE RECTIFICATION OF THE JOUKOWSKI PROFILE* By CHARLES SALTZER (Brown University)
The Joukowski profile is usually defined as the image under the Joukowski transformation, f = z + c2/z (1) of a circle passing through the point ( -c, 0) whose center lies in the first quadrant, and whose radius is c(l+e) where c, and a>0. Although this representation gives the complex potential of the incompressible flow about a Joukowski profile very readily, the representation of this profile as the inverse of a parabola1 has the advantage, as will be shown below, of introducing a parameter with direct geometrical meaning which permits the immediate rectification of the Joukowski profile in closed form.
In the Zi-plane consider the parabola yi = hx\ (2) and the point -{a+bi) as a center of inversion. The coefficient of x[ may be taken as 1/2 since it enters only as a scale factor. Only the case o>0, b> -1/2 will be treated here.2 The transformation fi = (zi + a + ib)~x (3) maps the exterior of the parabola in the zi-plane on the exterior of a Joukowski profile in the fi-plane. For the proper choice of parameters the profiles in the f and fi-planes can be mapped on each other by a linear transformation and a reflection. Letting <fa=|<2$"x| and dsi=\dzi\ we have for the element of arc length on the Joukowski profile by (2) The integrand of (6) can be rationalized by the substitution
which gives
2 J i w2[(«2 -pu -l)2 + (4q -p*)u*J where r = y/\-\-x\. The factors of the denominator of this integrand can be found in the same way as the factors of the denominator of (4) were found, and the integration can be carried out directly after expanding (9) in partial fractions with linear and quadratic denominators.
It may be remarked that the Fs taken individually may not converge over the entire range of u.
The case o = 0 gives a symmetrical Joukowski profile for which the rectification can be carried out in a simpler way. Here equation (4) 
and equation (5) we get, after simplifying and expanding in fractions with quadratic denominators, 
If we denote the slope of the parabola at the point (*1, x\/2) by tan y and note that x1 = tan 7, we can write (15) as
where s is measured from the point furthest from the trailing edge. In order to introduce the usual parameters e and c for the symmetrical case of the Joukowski profile3 consider the circle in the z-plane,
which is the image of a symmetrical Joukowski profile in the f-plane. The distance between the leading and trailing edges of the Joukowski profile in the f-plane is (re-
1 + 2e
From (3) the corresponding length in the JVplane is seen to be 1/6 (i.e. the length in the JVplane of the image of the upper half of the imaginary axis in the Zi-plane). If the profile in the fi-plane is identified with the profile in the f-plane then
If the vertex of the parabola in the ai-plane which corresponds to the given Joukowski profile in the J"-plane is at the origin, and if the xi-axis coincides with the tangent to the parabola at this point, then it is readily seen by comparing the positions of the profiles in the f-plane and the plane that fi = -*(r + 2c).
Since a = 0, Eq. (3) can be written 1 zi = ib. 
